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Thoro ifl a nood for a b e tter sohition. 

StJMM ARY OF THE IN\^ENTION 

Tha proaont invontion is an - improv e d a suppl e montQl roatraint GYGtem for a v o h i cle that 

hiifi a weight aonsing unit mouDt e d to one or more ocata for oenoing tho woigfat of a oitting 
oooupQDt, a comput e rized pyptem for calculating an operating weight vahic corroapondiiig to that 
w e ight, and an atrbag s ystem com p riging ono or more airbago and a doplo^mcnt unit, tho 
ddplo>TneKt - mut configured to inflate the airbaga with a doploynient force and acooloration 
proportionate to the operating weight toIuq whon a sufficient collision force is sensed by a 
collision s e n s or. 
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CQn csponding to the oporating wcigh t- valiie that is b as ed on tho weight of th e ocoupant 30 in th e 
Goat 1 4 , tho deployment force then corr e sponds directly to the w e ight of tho occupant in the seat 
ns woU in order to optimize the saf e ty of airbag deployment and reduce injuri e s to occupanto as a 
resu t t r 

In on e embodim e nt - a colli s ion gensor 70 signals the control modulo 2 8 when a minimam 

threshold oollision sovcrity has occurrod in ord e r to s tart th e supplemental restraint gj'atom 
proGosa according to th e present invention. — In other ombodimoDta, tho minimmn thre s hold 
oollision soverity comprise a oolliaion substantially equivalent to a vohiclo trnvcling betw ee n 
about 10 m^p.h. and about 15 m.p.h. and hitting a o ub s tantiolly rigid wall (not shown), — Tn yet 
other embodiments, the collision senfior 70 signals tho oaniotor mioroprocosgor 5 4 directly or tho 
igniter 60 diroctly to initiate the ignitioa of the proportionate volume of gas rolcagod into tho 
eombugtion chamb e r 4 6. In tho lattty cose, the syst e m 10 of th e present inv e ntion prepares tho 
sliding pot 56 position and volume of igniting - ga s in advanc e wh e n th e op e rating w e ight - value i s 
deter min e d from th e w e ight of tho occupaat 20 on tho scat 1 4 . In yet other embodim e nts, th e 
collision sensor 70 only s ignals a colli G ion event ha s occurred when tho collision oxcoods 
piudotormined speed and collision force throsholda for deployment of tho airbags 1 8 , so that 
doploymcnt dep e nds on collision sev e rity. 

In ono ombodiment, the ROM 32 coraprises a portion that is erasabl e and programmabl e 

( EPROM), Tho EPROM e rases th e data in the address lino 40 in dao BIOS 3 4 for a particular 
scat 1 4 every time an oooupant 30 loaves a s e at. Th e EPROM then replaces the data with now 
d ata wh e n th e occupant or a new occupaat talces th e s e at. 

In on e e mbodunent, tho system 10 of th e proacnt invention is used in conjunction with a 

sfga rt s e atb e lt system 72, In other ombodimonts, tho smart s e atb e lt syst e m 72 will prevent th e 
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voliiclo from fltorting unloGS one or all occupaato 20 ore woaring th e ir s e atbolto 7 4 . — If th e 
occupants 20 doctdo to put on the s e atbelts 7 4 s imply to s tart tbo vohiole, as soon as the seatb e ltB 
oro dipoonncctod, the e ngin e (not shown) will shut off. Ag a rooult, tho e ngin e will stay running 
only wh e n all of tho scatbcltg 7 4 arc worn in all of the occupiod coatg 1 4 . — In another 
embodiment, the smart sc atbolt system 72 will not allow diflconncction of tho ocatbott 7 4 in any 
way or form unl e ss tho engine is first turned off. In thio way, a noatbelt procoGsor 76 in tlio CPU 
30 will monitor ooatbelt - disconncction proc e ss e s and disabl e th e vehicle^s starting means 7 8 
when an occupant 20 is not boltod. In yot other embodiments, if a driver docidoa to atop and pick 
up another occupant with tho e ngin e running, or if tho occupant e nt e rs tho car and - fail s to put on 
tho scatbclt, tho soatboh procoooor 76 will deliver a signal to tho vehicl e starting means 78 to shut 
the vohiclc engine off. The vohiclg will only be able to reotart when tho occupants buclclo thoir 
seatbelts, 

The load oollo 24 or other sensors (not shown) in tho vohiolo can measuro additional data 

rolovant to occupants 20 in a vchiclo. For oxamplo, in one e mbodiment, s e nsors are in s tall e d 
inside the vchiele in various locations to sense tho position of th e occupants 30 within thoir 
respective s eats 1 4 or the positions of tho respective occupont^fl arms and logs, such as propped 
up on tho da s hboard (not s hown). This data may bo prooooood and stored in tho CPU 30. . In 
oth e r e mbodiments, tho CPU 30 may s ignal n driver of tho vohiolo regarding unsafe oonditions or 
behavior rcsuhing from different occupant's unsafe body position s . In y e t otlier cmboditBentSj 
such signals compri se- a - verbal report. In yot otlier embodiments, tho vchiolc is disabled after a 
. pr e set time until such unsafo - bohavior or - positioning i s corr e ct e d. 

In one e mbodim e nt, a weight sensing unit 12 alternative configuration oomprisoG a 

pressurized, inflatable or inflated bag 8 0 mounted in tho cushion 8 3 of th e seat H or b e n e ath th e 
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soni. meg an oocupant 20 occiipiGs o scat 14, tho woight of tlio oocupaDt will either dbplac o a 
certain amount of tho atoiod pfocsuro in auohbag 80 to a relay i.mb , rm 9i or Iniliuto the inflatable 
bag 8 0 to inflate that apocifio amount of air to tl i e relay valvo gi that will record the 
displacement or inflation, tli^ case may be, the occTipaut'^ weight value. Tho dioplaccd 
proasuro or tho inflatod air p i iijsuro ia the maxiomm preasuic t hat, when the comsion oenoor 70 
conaos g colliaioD..it wUl dgpal tho acoolcrorn u tor 52 which tlion initiotco the deployment jp tc d 
nad force of the airbago 18 to L orrcspond to U .c dioplaccd piL^Jor, or the iiiflati o u prcoourc from 
the bag 80. The diaplaccd or inflation p r essure io the maximum prcflauro for tho iiwiimuni 
«H>f^ieration in deple^tment for te of the oirijo ^ a 18 that may be d e p l oyed when tho uu lli^i u ii 
sonflor 70 ocncoo a ouffiQicm ooUininn fnro^ Xhthnr, tftr ffrn„pf ,n t ^fl I rarrG tho i t ji, ihu w uah l 
removed will displace stoiod pi oaaurc or allow u .mflntin . , nf . i n..»^ ThiU h o qual ta t h ^ 

v^oigbt valuo o ff h . oocupaut 20. Tf tho weight Vdtun matchca oi u i L u od . tho ato t cd p .u > i, mc, 
then the accclcrn t ion and dc p l u yment force .vai have a eonotant valu t > vli..n a ooll L i u u i j .ui.L d. 
The dioplaccmont or inflation .eoordod by the lel n y valve 81 wdl bo tran^fou i icd into a woigbt 
unit for the CPU 30 to rc Lo yii ^o . T h e CPU 30 . il l then ornry o n th. oalcula tiu u. aud 
oomputationo according to the pr c ucnt invontiou th o ^ n mc way gj f ux i h,^ comTntioual load t dl 
24 configuration. In light of the forogoing. akcrDati , .e moana for m e asuring weight vulu.. m.d 
communicatine tl ir-m to die CPU 30 n rr aba with i u t h . coope of t he piconn t i n venli u u. > >Ui a . u 
not intondod to be hmitcd by the GPCGific dLrrripfnr nf n i ..11 n, . ,1 ,^ ^^^^^^ ul tun^ii v , 
inflatable bag 80 configuration thcrofoi. 

^" opcrotion, when the ignition nwifnh r«nf rhn,, , , , ) f^^r t hr y r hi rl c i: tum a d uu, an 

olootricol ounent of 5 milivglt^ will powor the lend ocll 21 p i i o r to the CPU 30. Whon an 
occupont 30 ocoupios any of the Gcnta 11 in tlic vi^hinln tv,. inr,^ -i. f o r e a c h a i.a t 11 
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read th e ene rgy fr om the w o igh t i np ut from th^ o f^»Hf^Ti>- ^ft ^QQt to commumGatQ 

with tho CPU 30 to ennblc data processing and computation. The CPU 30, oncso pow e red, runs 
funotiong that check all of the hardware conyononts fiinctionality to Gimuvo that thoy aro 
functioning properly. The CPU 30 comprisoa a computer chip mothorboard (not shown) that 
containG the CPU operating compononto 32, 31, 36, 76, etc. Once the CPU 30 eonducta ita 
system fiinctionality check, a boot program (not shown) then ohooks to gee if any oooupants 20 
h av e occu p i o d a ny o f th e oc a ts H. T ho boot pr^crnm d o n's thi'g hy gnnrrhing for r.igna j s output 
from the load coll 24. Tho boot program then genda the information from tho load ocUa 2 4 to the 
addr e ss lino 10 in tho BIOS 3 4 . The 5 milivolt ourrcnt from tho power oourc e (not chowa) of the 
vchiclo is u s ed to generate tho oloctrio line signals that oro communioatcd back and forth botwoon 
the Gomponcnto of tho prcGcnt invention: — Compononto such as th e strain gauges 36 and tho 
aoool e romctcr crystaki 61 boing e l e ctrical rooistanoo elements, the current used to convoy tb e 
eloctrio line signals is thus manipulatod as a r e sult of the inoroaGe or decroaso in tho rooistonco of 
thcijG clemonta when current or stmin is applied. 

In one embodiment, a load coll 21 comprises a corroaion resistant, high alloy steel 

conatruotioa. In yet other embodiments; a load coll 2 4 comprisos a weight meagmring capaoity of 
up to about 1,000 lbs. In yot other o mbodiments, a load coll 31 comprisoo machinod, high stool 
beams 86 having strain gauges 26 secured tlicrcto- In yet other Qmbodimonto, tho strain gauges 
36 compris e e l e ctrical resistanc e e l e ments scaled with a sealant (not shown) to prevent moiature 
or contaminontQ from disrupting strain measuring functions. 

In one embodiment, a control modul e 28 comprises a silicon control r e ctifior that 

monages flow of data to tho ROM 32 in tho CPU 30. In other ombodimonto. tho data comprises 
occupant woight information and othor in vohiole information regarding th e oocupont 20. The 
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GPU 30 comprigo D a ROM 32 having EPROM capabilitioa as well qd a BIOS 34, and tho CPU 30 
further corapriGes RAM 36 and a software program 3 8 ninning within tho IL^M. The CPU 30 
records mformation r e garding tlic occupant 20, iacluding how tho occupant changofl pOGitions or 
ohifts w e ight in tho seat 1 4 . The BIOS 3 4 compriflOQ the baoic control over the load coll 2 4 data 
stored in the ROM 32. The ROM coptaino a flpooial chip (not ahowTi) for tho CPU 30 that 
containo inotnictionfl and other information that is not orasablc or roprogranimablo during th e lif e 
of tho CPU. The Ri\M 36 comprises the primary memory storage for running the software 
^eg ram 38 that aoc e sses the occupant^s informatioa and allows tho CPU 30 to calculate tho 
operating w e ight valu e , among other data for use in accordanc e with tho present invontion. 

In one embodiment, a signal amplifi e r 88 is employed for amplifying tho clGctronio 

aignalo dolivered from ono compon e nt of tho systom 10 to the oth e rs. 

Although tho pres e nt invention is doaignod for use with a suppl e m e ntal r e straint system 

that utiliz es a combuatible gas for generating the forc e and volumo for inflating on airbag, it is 
within tho scopo of a p e rson or ordinary olcill in th e art to modify tho prcsont inv e ntion for us e 
with Q standard supplemental restraint syst e m that utilizoa a sodium aaide/potassium nitrate 
Toaction for producing hot and fast bloots of nitrogen ga s to inflate tho airbag, — The solid 
propollant from the standard supplemental r e straint system can bo volumctrically controlled for 
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